The Prevailing Causes of Sheep Liver  Condemnations in Nyala North Abattoir by Adam, Khalid
  
  
  
  
 
The Prevailing Causes of Sheep Liver 
Condemnations in Nyala North Abattoir 
 
 
A Thesis 
 
Submitted to the University of Khartoum 
in partial fulfillment of the requirements for 
the degree of Master of Veterinary Science 
 
 
By 
 
Khalid Adam Ali Musa 
B. V. Sc., University of Khartoum 
1998 
 
 
Supervisor  
 
 Professor Abdel Aziz Eltayeb Ibrahim 
 
Department of Preventive Medicine and Public Health 
Faculty of Veterinary Medicine 
University of Khartoum 
 
 
 
November 2007 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  ﺑﺴﻢ ﺍﷲ ﺍﻟﺮﺣﻤﻦ ﺍﻟﺮﺣﻴﻢ
  
  ﺍﻟﺤﻤﺪ ﷲ ﺭﺏ ﺍﻟﻌﺎﻟﻤﻴﻦ
  ﻭ
  ﻭ ﺍﻟﺴﻼﻡ ﻋﻠﻰ ﺍﻟﻬﺎﺩﻱ ﺍﻻﻣﻴﻦﺓﺍﻟﺼﻼ
 I
 
 
  
  
  
  
  
  
  
  
 
 
 
DEDICATION 
 
To my mother, father, 
  
            wife, daughters, 
 
                 brothers, sister, 
 
           relatives and friends 
 
                               with deepest love.  
 
 II
 
 
Acknowledgements 
 
 
         Praise to Allah who gave me the ability and health to  
 
accomplish this research work. 
 
         My sincere thanks and gratitude to my supervisor Prof. A.  
 
E. Ibrahim for his guidance, support and encouragement  
 
throughout this work. This extend to Dr. Elgayelani who co- 
 
operated this guidance and support.   
 
         I am greatly indebted to my colleague Dr. Hyfaa M. I. for  
 
the nice assistance and help.  
  
         My great thanks and appreciation to the help and  
 
assistance offered by all members at Nyala Veterinary Research  
 
Laboratory, specially: Dr. M. B. Abdel Wahab, Dr. B. Abdalla,  
 
and Dr. Omar. Many thanks extend to Mr. S. A. Noga, and Miss  
 
Somiya. 
 
         I wish to acknowledge with gratitude the help offered by  
 
Dr. K. Elboshari, the leader of inspectors' team in Nyala North  
 
Abattoir. This thanks extended to the help of the technical staff  
 
 III
during sample collection.  
 
          Thanks for every person who assisted in a way or another  
 
to make this work possible.  
 
 
 
 
 
 
                                                                            
                                                                        Khalid Adam Ali.      
          
          
 
  
  
 
 IV
  
 
Contents  
 
 
Subject                                                                                                    Page No. 
 
I. Dedication -------------------------------------------------
                                                                           
II. Acknowledgement ---------------------------------------
                                                           
IV. Contents----------------------------------------------------
                                                                               
IX. List of Tables ---------------------------------------------
                                                                                    
X. List of Figures --------------------------------------------
                                                                           
XI. Abstract ---------------------------------------------------
                                                                                    
XIII. Arabic abstract -------------------------------------------
                                                                             
Introduction --------------------------------------------------        1   
                                                                              
Chapter 1: Literature review -----------------------------         3  
                                                     
1.1 Parasitic causes ----------------------------------------        8  
                                                                        
1.1.1 Fascioliasis ---------------------------------------------        8  
                                                                             
1.1.2 Cysticercosis -------------------------------------------        12 
                                                                       
1.1.3 Echinococcosis -----------------------------------------       12 
                                                                          
1.2    Bacterial causes ----------------------------------------       14 
                                                                            
1.2.1 Bacterial necrosis --------------------------------------       14 
                                                                        
1.2.2 Liver abscesses -----------------------------------------       15                         
 V
1.3    Miscellaneous causes ----------------------------------       17 
                                                                  
1.3.1 Liver cirrhosis ------------------------------------------        17 
                                                                              
1.3.2 Fatty changes -------------------------------------------        18 
                                                                            
1.3.3 Calcifications -------------------------------------------        19 
                                                                                 
1.3.4 Congestions ---------------------------------------------        20 
                                                                                    
1.3.5 Adhesions ------------------------------------------------       20 
                                                                                    
1.3.6 Melanosis ------------------------------------------------       20 
                                                                                     
1.3.7 Hepatic tumors ------------------------------------------       21 
                                                                            
1.4    Isolation of bacteria -----------------------------------         22 
                                                                          
Chapter 2: Material and methods ------------------------        30 
                                                          
2.1 Sampling ------------------------------------------------        30 
 
 2.2     Macroscopic examination techniques ---------------        30 
                                                                                
2.3  Culture Media ------------------------------------------        31 
                                                                                  
2.3.1 Blood agar ---------------------------------------------         31 
                                                                                   
2.3.2 Edward's medium (modified) -----------------------         31 
 
2.3.3  Hugh and Leifson's medium ------------------------         31 
                                                    
2.3.4 MacConkey agar --------------------------------------        32  
                                                                            
2.3.5 Nutrient agar ------------------------------------------         32 
                                                                                    
2.3.6 Nutrient broth -----------------------------------------         32 
 VI
                                                                                   
2.3.7 Motility medium --------------------------------------        33  
                                                                               
2.3.8 Urea agar base -----------------------------------------       33 
                                                                                  
2.3.9 Nitrate broth -------------------------------------------        33 
                                                                                   
2.3.10  Peptone water sugars -------------------------------        34 
                                                                    
 2.4     Reagents -----------------------------------------------        34 
                                                                                     
 2.4.1  Hydrogen peroxide reagent -------------------------        34 
                                                          
 2.4.2  Oxidase test reagent ----------------------------------        34 
                                                             
  2.4.3  Nitrate test reagent -----------------------------------         34 
                                                                     
  2.4.4  Kovac's indole reagent -------------------------------        35 
                                                            
  2.5     Sterilization --------------------------------------------        35 
                                                                                 
  2.5.1  Sterilization by moist heat ---------------------------        35 
                                                           
  2.5.2  Sterilization by hot air oven --------------------------       35  
                                                       
  2.5.3  Sterilization by flaming -------------------------------       35 
 
  2.5.4   Sterilization by filtration -----------------------------       35   
                                                              
  2.6     Culturing, identification and preservation ----------       36  
                                  
  2.6.1  Primary culture on solid medium --------------------       36 
                                                      
  2.6.2  Sub-culture from the primary culture ---------------       36  
                                               
  2.6.3  Preservation of pure cultures -------------------------       36 
                                                    
 VII
  2.7     Staining methods --------------------------------------        37  
                                                                          
  2.7.1  Preparation of smear ----------------------------------        37  
                                                                    
  2.7.2  Modified Gram stain ----------------------------------       37  
                                                                                     
  2.7.3  Identification of isolates ------------------------------       37 
                                                                  
  2.7.3.1     Biochemical tests ---------------------------------       38  
                                                                    
  2.7.3.1.1  Catalase test ---------------------------------------       38  
                                                                                    
  2.7.3.1.2  Oxidase test ----------------------------------------      38  
                                                                               
  2.7.3.1.3  Coagulase test -------------------------------------       38 
                                                                             
  2.7.3.1.3.1 Slide coagulase test ------------------------------      38  
                                                                   
  2.7.3.1.3.2 Tube coagulase test ------------------------------      39 
                                                        
  2.7.3.1.4  Nitrate reduction test ------------------------------      39 
                                                                 
  2.7.3.1.5  Urease activity test ---------------------------------     40  
                                                                          
  2.7.3.1.6  Indole test -------------------------------------------      40 
                                                                                     
  2.7.3.1.7  Sugar fermentation test ---------------------------      40   
                                                            
  2.7.3.1.8 Oxidation fermentation test (O/F) ----------------     40  
                                              
  Chapter 3: Results --------------------------------------------      41  
                                                                                  
3.1  Gross pathology of condemned livers ----------------     41  
                                                  
  3.2      Parasitic identification ---------------------------------     41 
                                                           
  3.2.1   Fasciola hepatica ----------------------------------------    41 
 VIII
                                                                         
3.2.2    Hydatid cysts ----------------------------------------------   42 
                                                                               
3.2. 3   Cysticercus tenuicollis -----------------------------------   42 
                                                                
3.3       Bacterial isolation ----------------------------------------    43 
                                                                      
3.3.1    Gram-positive bacteria -----------------------------------   44 
                                                            
3.3.1.1    Staphylococcus spp ------------------------------------    44  
                                                          
3.3.1.2    Streptococcus spp --------------------------------------    47   
                                                                     
3.3.1.3    Corynebacterium spp ----------------------------------    47  
                                                                   
3.3.2       Gram-negative bacteria -------------------------------    49  
                                                              
3.3.2.1    Pasteurella spp ------------------------------------------   49 
                                                                           
3.3.2.2    Proteus spp ----------------------------------------------   50  
                                                                                   
3.3.2.3    Salmonella spp -----------------------------------------    50  
                                                                                
Chapter 4: Discussion and conclusion -----------------------   52  
                                                                                                                               
References ---------------------------------------------------------   57                        
 IX
 
 
List of Tables 
 
 
Table                                                                                                        Page No. 
 
1.  Viral diseases of sheep and their pathological lesions 
      in the liver  ------------------------------------------             26 
 
2.  Bacterial diseases of sheep and their pathological  
      lesions in the liver  ---------------------------------             27 
 
3.  Diseases of sheep caused by helminthes and their  
      pathological features in the liver  ----------------             28 
 
4.  Diseases of sheep caused by protozoa and their  
     pathological features in the liver  ----------------             29 
 
5.  Frequency of hepato-pathological lesions recorded  
 in Nyala North Abattoir ( Feb 2006- Feb 2007)---          42 
 
6.  Distribution of bacterial genera among different  
      pathological conditions of sheep liver  ----------             45 
 
7.  Distribution of bacterial spp among different  
      pathological conditions of sheep liver  ----------             46 
 
8.  The biochemical properties of Gram positive isolated 
 bacteria -----------------------------------------------             48 
 
9.  The biochemical properties of Gram negative isolated 
 bacteria -----------------------------------------------             51 
 
 
 
 X
 
 
List of Figures 
 
 
 
Figure                                                                                                       Page No. 
 
 
1.  Photograph of Cysticercus tenuicollis in condemned 
      sheep liver------------------------------------------------       43 
 
2.  Photograph of diffused necrosis in condemned  
      sheep liver------------------------------------------               44 
 
3.   Photograph of massive hepatic abscesses in 
      condemned sheep liver ------------------------                  49 
 
     4.  Photograph of congested sheep liver---------                  50               
 XI
 
 
Abstract 
 
 
         Two hundred and four condemned sheep livers were  
 
collected from Nyala North Abattoir to study the gross features  
 
of various pathological conditions encountered. Laboratory  
 
techniques that available in Nyala Veterinary Researches  
 
Laboratory, using different material and methods, were done to  
 
identify the different causes of liver condemnations.  
 
          Pathological conditions, causing liver condemnations,  
 
were classified into parasitic, bacterial and non-specific caused  
 
conditions. Nine percent of sheep liver condemnations were due  
 
to non-specific causes included congestions, cirrhosis and fatty  
 
changes. Parasitic causes such as fascioliasis, Cysticercosis and  
 
hydatidosis represented6% of the liver condemnations. Specific  
 
bacterial causes were limited in hepatic necrosis and abscesses  
 
which represented 85% of liver condemnations. 
 
           Staphylococcus spp, streptococcus spp, corynebacteria  
 
spp, enterobacteria spp and Pasteurella spp were the main  
 
 XII
isolates. 
 
          This study provides important data about meat hygiene  
 
and the prevailing causes of sheep liver condemnations in Nyala  
 
for future monitoring of diseases of the economical importance. 
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Introduction  
 
 
          Sheep were often reared by small farmers, for their  
 
definite advantages as effective utilizers of feed resources. 
   
           They have been associated with human since the down of  
 
history and this reflected in their wide distribution throughout  
 
the tropics.  
 
           The economic importance of sheep depends on the  
 
value of it's production and services, which include meat, milk,  
 
wool and skins. Their importance appears in rural communities  
 
in pastoralist and agriculturalist societies. It may be kept as a  
 
source of investment and as an insurance against disaster. They  
 
are also used in commercial feasting and for the payment of  
 
social dues. 
  
              In Africa, Western Asia and India sheep has special and  
 
important function in religious occasions amongst the followers  
 
of Islam and others. In this context, the live animal has an  
 
intrinsic value that exceeding its value as meat producer. It is  
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also used as experimental animals.                
  
              In the tropics sub-tropics meat production is the most  
 
important function of sheep. It has high average carcass weight  
 
and this account for the higher production of mutton.  
 
             Mutton is the preferable meat in Darfure, certainly in  
 
Nyala. Thus highly number of sheep slaughtered daily in the  
 
four abattoirs in Nyala. The monthly mean of sheep slaughtered  
 
in Nyala North Abattoir where this research was done is 1675  
 
and the condemnation of sheep liver was more frequent than that  
 
of other organs .The rate of sheep liver condemnation was about  
 
8.9%.The most causes of condemnation appear to be bacterial,  
 
parasitic and toxic. Diagnosis of most of the conditions was  
 
based mainly on gross appearance. 
  
            This study was designed to investigate the causes of  
 
sheep liver condemnations in Nyala North Abattoir. Using all  
 
skills of meat inspection and laboratory techniques to contribute  
 
in drawing a picture for the diseases of economical importance  
 
in this big herded area.   
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Chapter 1 
 
Literature Review 
 
 
               The liver is the biggest organ in the body lies mainly to  
 
the right of the midline in all animals. In the ovine it is poorly  
 
divided into three lobes: a thin left, a thicker right and caudate  
 
lobes. Running transversely across the upper border of the liver is  
 
the posterior vena cava and on its posterior aspect is the root of the  
 
omentum, the gall bladder, portal vein and portal lymph nodes.  
 
The vein and lymph nodes being partly concealed by the pancreas  
 
(Gracey, 1986). 
  
               The gall bladder is pear-shaped terminal blind end of the  
 
extra hepatic bile passages which are composed of the hepatic  
 
duct, cystic duct, the common bile duct (Stinson & Calhoun,  
 
1981). 
 
                The portal (hepatic) lymph nodes form a group around  
 
the portal vein, hepatic artery and bile duct, and are covered by the  
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pancreas. Another group, which includes the lymph node draining  
 
the pancreas, lies between the edge of the pancreas and the caudate  
 
lobe of the liver. The portal nodes vary from 10 to 15 in number.  
 
The destination of efferent lymph vessels of node is receptaculum  
 
cyli (Gracey, 1986). 
 
                Arterial blood supply to the liver by way of the hepatic  
 
artery, which is a branch of the posterior aorta and enters the liver  
 
close to the portal fissure. A second but extremely important  
 
supply of the liver is by way of the portal vein. This vein drains the  
 
stomach, intestine, pancreas and spleen and conveys to the liver the  
 
foodstuffs digested in the small intestine. It does, however, drain  
 
the extensively exposed intestine area, and most of the bacteria and  
 
parasites found in the liver reach it by the way of portal vein. The  
 
third blood supply is the umbilical vein which functions only  
 
during the prenatal life (Gracey, 1986).  
 
               The liver is characterized by a multiplicity of complex  
 
function: excretion (waste product), secretion (bile), storage (lipid,  
 
vitamin A and B, glycogen) synthesis (fibrinogen, globulin,  
Literature Review 
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albumin, prothrombin), phagocytosis (foreign particular matter),  
 
detoxication (lipid-soluble drugs), conjugation (toxic substance,  
 
steroid hormones), esterification (free fatty acids to triglycerides),  
 
metabolism (proteins, carbohydrates, fats, hemoglobin, drugs) and  
 
hemopoiesis (in the embryo and potentially in the adult) (Stinson  
 
& Calhoun, 1981).  
 
               Meat inspection practice is one of the important activities  
 
of the veterinary services. The aim of which is to ensure that  
 
without unnecessary waste, meat is free from diseases, fit for  
 
human consumption and wholesome (Mitchell, 1980). 
 
        The findings of the meat inspector are important in  
 
epidemiological surveys, which in turn provide information for the  
 
development of research projects, manufacture of biological  
 
products, diagnostic agents and requirements for laboratory  
 
personnel and equipments (Junnings,1966). 
 
        In Sudan only meat obtained from cattle, sheep and goats  
 
slaughtered at slaughter houses or slabs is subjected to the  
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inspection. In post-mortem, the routine meat inspection procedure  
 
is to divide the slaughtered animals into four parts i.e. the carcass,  
 
the plug (lung, heart, liver and spleen), the viscera and the head.  
 
Post-mortem inspection involves visual examination, palpation of  
 
organs and tissues, incision where necessary, use of the inspector’s  
 
sense of smell, and laboratory tests, if indicated (Gracey, 1986).  
   
        Being part of the plug, the liver receives special examination  
 
during meat inspection. The importance of its examination is based  
 
on the fact that there are specific affections and abnormalities in  
 
the liver indicatives of systemic disturbances which necessitate  
 
detailed examination of the carcass (Thornton, 1962).  
                   
        The liver examined visually on both parietal and visceral  
 
surfaces, then palpated and incised on the visceral surfaces in such  
 
a way that the incision comes across most of the bile ducts. A  
 
visual examination with incision comes across most of the bile  
 
ducts. A visual examination with palpation should be made for  
 
fatty change, actinobacilosis, abscesses, telangiectasis and parasitic  
 
infections such as hydatid cyst, cysticercosis and fascioliasis. The  
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portal lymph nodes, large bile ducts and gall bladder should also be  
 
incised and inspected. 
 
         Affections and abnormalities of the liver in slaughtered  
 
animals detected at meat inspection in Sudan during (1968-1985)  
 
according to Ibrahim and Eltayeb (1988) - include fatty changes,  
 
telangiectasis, bacterial necrosis, cirrhosis, fascioliasis, hydatid  
 
cyst, cysticercosis, linguatula larvae, schistosomiasis and  
 
abscesses.  
  
          In Sudan Obeid (1994) found that livers were frequently  
 
condemned in autumn (July, August and September), while the  
 
condemnations were less frequent in winter (January, February and  
 
March). He also found that 2.33% of the total inspected livers were  
 
due to various non-specific causes, while 2.29% were due to  
 
fascioliasis, 0.36% due to schistosomiasis, 0.34% liver abscesses,  
 
0.33% due to C.bovis and 0.05% due to watery cysts. In Nigeria  
 
Alonge and Fasanmi (1979) found that 70% of organ  
 
condemnations in livers were due to fascioliasis.  
 
           Other major causes of organ condemnations were hydatid  
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cysts, tuberculosis and pneumonia of various causes.  
  
1.1 Parasitic causes:-  
 
1.1.1 Fascioliasis: (liver fluke disease) 
 
          It is a sequence of acute parenchymal hepatitis and chronic  
 
cholangitis in sheep. It is caused by F. hepatica, F. gigantica, F.  
 
magna and Dicrocoelium dendriticum. In acute disease,  
 
a traumatic invasion of liver parenchyma by immature flukes that  
 
cause necrosis, hemorrhage, inflammation and later fibrosis.  
 
Hematomas and liver ruptures may caused by massive invasion  
 
leading to fatal black disease. A biliary cirrhosis from prolonged  
 
residence of adult flukes which occupy the bile ducts, known as  
 
chronic disease and cause leakage of blood, chronic cholangitis  
 
and hypoalbuminemia.(Rue Jensen, 1974).  
 
           Urguhart (1956) suggested that cirrhosis characteristic of  
 
hepatic fascioliasis is due to the healing of the migration tracts,  
 
chronic cholangitis and hyperplasia of the connective tissue and  
 
bile ducts. He attributed granulomatous lesions in the livers to the  
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presence of fluke eggs. He also stated that obstruction of the biliary  
 
tract appear to play part in the pathogenesis of the hepatic cirrhosis  
 
in fascioliasis.          
 
           Fasciola species is common cause of liver condemnations.  
 
At Shuman Abattoir in Bulgaria 15% of livers were condemned  
 
due to fascioliasis (Stoimenov et al., 1973). In northwest  
 
Argentina, out of 2090 livers inspected in large slaughterhouse in  
 
Salta; 13% were found to have lesions of fascioliasis (Dwinger; Le  
 
Riche and Kuhne, 1982). In Rome Meat Centre in 1984, 0.63% of  
 
liver condemned were due to fascioliasis (Severini et al., 1985).  
                            
           The frequency of fascioliasis in sheep of southwestern  
 
Jutland has been determined on the basis of slaughterhouse  
 
registration of infected livers over 5-year period (1969-1973). It  
 
was found to be infected ranged from 83.9 to 91.2%, whereas less  
 
than 1% of the slaughtered lambs proved infected (Nansen and  
 
Midtgaard 1977). 
 
           Over six month period (Nov 1987- Apr 1988), liver fluke  
 
were found in 421 (63%) of 667 sheep inspected in local abattoir in  
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Van, in Turkey: Dicrocoelium dendriticum in 356, F.hepatica in  
 
106 and F. gigantica in some animals (Toparlak and Gul, 1988). 
 
           In Sudan, Abu-Rigaila (1983) found that the incidence of  
 
the naturally-occurring fascioliasis in sheep increase during the dry  
 
season (January – March) when animals were crowded in large  
 
numbers around drinking sites.  
 
           Haroun (1975) reviewed the annual reports of the veterinary  
 
services of the provinces of Sudan for the period (1955 – 1974).  
 
He reported a higher condemnation rate in livers due to fascioliasis  
 
in provinces* traversed by White Nile: Upper Nile (27.58%),  
 
Bahr-el-Ghazal (18.61%), Equatoria (13.04%) and Blue Nile  
 
Province (7.43%). He also reported moderate condemnation rates  
 
in Darfure (3.58%) and Kordofan (2.42%), and law rate Northern  
 
Province (0.84%) and Kassala (0.17%). He also found that the 
 
 
 
 
 
             * Provinces = States now. 
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percentage of condemnation in Omdurman Central Abattoir was  
 
5.34%. According to Karib (1962), this figure may also consider as  
 
an indication to the incidence of fascioliasis in Kordofan and  
 
Darfure Provinces since most of slaughtered cattle come from  
 
there.  
  
             Economic losses result from the treatment of the disease  
 
and the condemnation of livers among sheep-dependent peoples.  
 
The disease also has public health significance, causing human  
 
fascioliasis and “halzoun” disease (Saleha, 1991). 
 
             The common route man becomes infected with liver fluke  
 
is by eating uncooked plants on which cercariae of liver fluke have  
 
encysted. Man may also become infected by swallowing cercariae  
 
that are living free in shallow pool of fresh water. He is not  
 
infected by eating infected liver, which are condemned as unfit for  
 
human consumption, because of aesthetical reasons (Thornton,  
 
1973).  
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1.1.2 Cysticercosis: (Cysticercus tenuicollis)             
 
            Immature metacestode cysts of the dog tapeworm Taenia  
 
hydatigena migrate through the liver parenchyma sometimes  
 
causing fatal hemorrhage or encouraging the multiplication of  
 
Clostridium novyi organisms, which cause the black disease.  
 
Mature cysts formed in the peritoneal cavity over-lying the liver  
 
capsule, eventually collapse and become calcified (Linklater and  
 
Smith, 1993). 
 
1.1.3 Echinococcosis: (Hydatidosis)     
 
            A chronic two-host zoonosis of sheep and other herbivores  
 
is characterized by the formation of variable cysts in the liver and  
 
lungs and is caused by the larvae of Echinococcus granulosus, a  
 
tape-worm of dogs and wolves. Economic losses result from  
 
condemnation of infected livers (Rue Jensen, 1974). 
 
              Hydatid infection of the liver is always associated with a  
 
marked connective tissue reaction, which encapsulates the cyst  
 
within a fibrous wall up to 13 mm thick. Hydatid cysts that give  
 
rise to brood capsules or daughter cysts are described as fertile;  
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other are sterile and characterized by their smooth inner lining,  
 
usually with slight turbidity of the contained fluid (Gracey, 1986). 
                
              Hydatid cysts may at times show degenerative changes,  
 
the vesicular fluid disappearing and the cavity contracting and  
 
becoming filled with a caseous matter, which may calcify.  
 
Degeneration of hydatid cysts occurs early and with particular  
 
frequency in the sheep (Gracey, 1986). 
 
              In North Jordan, out of 704 sheep and 280 cattle, the  
 
prevalence rates of hydatid infection were 4.0% and 11.4%  
 
respectively and were generally, higher in older animals. They  
 
were found to be more in the lung than in the liver in cattle, while  
 
in sheep the reverse was true (Al-Yaman et al., 1985). 
 
               In Cairo Abattoir, in Egypt, the incidence of hydatid  
 
disease in sheep and cows was 1.33% and 0.0% respectively. In  
 
sheep the liver was the most infested organ, and the majority of the  
 
examined cysts showed non-fertile germinal membranes (Rahman  
 
et al., 1992).  
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             In a study in Turkey, Arslan and Umur (1997) found that  
 
in six-month period (April-September 1997), 756 (71%) of 1066  
 
sheep and 246 (46%) of 530 cattle were infected by hydatid cysts.  
 
They were mainly in the liver and lungs. 
 
1.2 Bacterial causes: 
 
1.2.1 Bacterial Necrosis: 
 
              Hepatic necrosis in general, is caused by variety of  
 
bacteria, parasites, chemicals and plant poisons. Bacteria and  
 
parasites produce focal necrotic alterations while poisonous agents  
 
produce diffuse alterations throughout the entire liver (Runnells et  
 
al., 1968). Bacterial necrosis is caused by infection with  
 
fusibacterium necrophorum, which is frequently found in the  
 
intestinal tract. It reaches the liver by the portal vein causing  
 
coagulative necrosis (Gracey, 1986). 
 
              Coagulative necrosis is also observed in hepatic infarcts  
 
caused by Clostridium hemolyticum in cattle and lambs affected  
 
with black disease. Also Vibrio fetus produces focal area of  
 
coagulative necrosis in livers of cattle and lambs (Runnells et al.,  
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1968). 
 
               In Sudan there are reports of liver condemnations due to  
 
bacterial hepatitis (Central state – 1990/1991) and necrosis  
 
(Eastern state – 1991/1992, Khartoum state – 1991/1992). And the  
 
Annual Reports of Animal Researches (1989-1992).  
 
1.2.2  Liver abscesses:  
             
              The term liver abscess is used by most authorities to  
 
denote any encapsulated lesions, which contain necrotic matter or  
 
pus, regardless of the agent, which is responsible for these changes  
 
(Thornton, 1973). 
  
              Abscesses occasionally forms in the liver of all species as  
 
the result of the entrance of microorganism, mainly pyogenic cocci  
 
or other pus-producing bacteria, by several routes. These are the  
 
portal vein, the hepatic artery, the umbilical vein in newborn, the  
 
duct system, the hepatic vein, and by penetrating foreign bodies in  
 
the reticulum (Jones et al., 1997). 
         
             Abscesses of the liver don’t cause clinical signs of hepatic  
 
Literature Review 
 16
dysfunction unless they are particularly massive or extensively  
 
metastatic. They may cause signs of toxaemia because of the  
 
destruction of hepatic tissue or the liberation of the potent toxins.  
 
The toxaemia of traumatic hepatitis is usually due to toxins from  
 
Corynebacterium pyogenes and Fusobacterium necrophorum,  
 
which are implanted in the lesions by the perforating foreign body.  
 
Many septicemias in lambs are caused by Haemophilus Agni  
 
(Blood and Henderson, 1986). 
  
            Although Fusobacterium necrophorum is the most  
 
common causative agent of liver abscess, organism such as  
 
Corynebacterium pyogenes produce large abscesses in cattle and  
 
sheep, and organisms of Pastuerella and Salmonella types produce  
 
focal abscesses 1-2 mm or less in diameter. Many, probably a  
 
majority, of these liver abscesses are not true abscesses but  
 
circumscribed area of coagulative necrosis. Long observation has  
 
suggested that the early lesion is one of coagulative necrosis and  
 
that the true abscesses consisting of encapsulated pus represent  
 
older processes. Those near the surface of the liver regularly  
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produce fibrinous inflammation of the capsule and adhesions to  
 
adjacent viscera (Kelly, 1993). 
 
              An increase in the incidence of liver abscesses and in the  
 
number of livers condemned were observed in Ukrainia, 1982 –  
 
1988, in the feedlot system of fattening beef cattle. Thus, Vloizo  
 
and Lewtschenko(1992) found that liver abscesses were most  
 
frequent (55.2%) of all lesions observed in 2747 fattening bulls.  
 
               Liver abscesses are reported in Sudan as a cause of liver  
 
condemnation from all states. In 1991/1992, 4.2% of cattle liver  
 
condemnations were due to abscesses (Animal resources annual  
 
reports, 1991-1992). In Khartoum state, Obeid (1994) reported that  
 
6.04% of cattle condemned livers during the period (1990 – 1993)  
 
were due to abscesses, and he noticed that there was no distinct  
 
variation in their seasonal occurance. 
  
1.3 Miscellaneous causes: 
 
1.3.1 Liver cirrhosis: 
 
             Liver cirrhosis or fibrosis is a natural response of the liver  
 
tissue to injury. It is the commonest condition which renders the  
Literature Review 
 18
 
liver unfit for human consumption. Hence the affected organ is  
 
totally condemned during inspection (Thornton, 1973 and Kelly,  
 
1993).  
 
             In general, the commonest cause of liver cirrhosis is  
 
parasitic infection such as fascioliasis and schistosomiasis. Also  
 
infection with fungi such as Penicillium rubrum and Aspergillus  
 
flavus may cause liver cirrhosis due to aflatoxin production  
 
(Thornton, 1973).  
 
1.3.2 Fatty change: 
 
             The effect of toxic factors in the liver is often manifested  
 
by pathological fatty change (Thornton, 1973). The condition  
 
could be result from acute febrile and toxemic conditions,  
 
intestinal diseases in cattle, chemical poisoning by phosphorus,  
 
chloroform or carbon tetrachloride and may accompany acute  
 
bacterial necrosis of the liver (Gracey, 1986). 
                
                White liver disease (W.L.D) occurred in lambs of  
 
warmer part of New Zealand on leafy good growth pasture and a  
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considerable amount of litter in spring and early summer.  
 
Sutherland et al (1979) found that the livers of these affected lambs  
 
were 2 or 3 times larger than normal and were fatty and friable.  
 
They also reported that W.L.D only affected cobalt deficient sheep  
 
and it was suggested that it was either a metabolic consequence of  
 
vitamin B12 or a toxic liver disease against which adequate levels  
 
of dietary cobalt or tissue B12 are protective. 
 
                Arata et al, (1956) concluded that both defective  
 
production diphosphopyridine nucleotide (DPN) and improper  
 
metabolism of endogenous DPN in the liver were major factors in  
 
the accumulation of fat in the liver in partial threonine deficiency.   
  
1.3.3 Calcification:  
 
               Tissue calcification may be regarded as part of the  
 
defensive mechanism of the body to enclose and immobilize some  
 
foreign agent. It usually occurs in necrotic tissues and most  
 
commonly encountered in connection with chronic tuberculous  
 
lesions, or in parasitic infections in animals, such as trichinosis or  
 
Cysticercus tenuicollis (Gracey, 1986).  
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1.3.4 Congestion: 
 
                The liver with acute passive congestion is dark red and  
 
somewhat swollen with rounded edges. In chronic passive  
 
congestion (nutmeg liver) the surface of the liver is slightly  
 
nodular and rough. It leads to anoxic centrilobular necrosis and the  
 
spaces created in places of the destroyed cells become filled by  
 
blood (Jones et al., 1997). 
               
1.3.5 Adhesion: 
               
           Adhesions commonly occur in fibrinous inflammations,  
 
when the fibrinous exudates become organized into bands of  
 
collagenous tissue. It is often seen between serous surfaces and  
 
may interfere with organ functions. Adhesion of the liver with the  
 
diaphragm is a frequent cause of liver condemnation. Superficial  
 
liver abscesses may results in local peritonitis and formation of  
 
adhesions (Thornton, 1973). 
 
1.3.6 Melanosis: 
 
                 Non-malignant melanosis of the liver and other tissues  
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occasionally occurs in lambs of heavily pigmented breeds. No  
 
illness is associated with the condition but the livers are not passed  
 
for human consumption (Linklater and Smith, 1993). 
 
                 In Sudan there are no reports of cattle or sheep liver  
 
condemnation due to melanosis.  
 
1.3.7 Hepatic Tumors: 
 
              Malignant or benign tumors may be found in the liver.  
 
One of the commonest tumors of the bovine liver is carcinoma,  
 
which increases the weight of the liver till it reaches up to 80 Ib.  
 
the commonest benign tumor is the adenoma of the liver which  
 
may be in size of orange (Thornton, 1962). 
 
                In Sudan at meat-inspection examination after abattoir  
 
slaughter, two Desert sheep aged 3 to 4 years showed hepatoma.  
 
There were several tumours in the liver of each but no metastatic  
 
lesions in other organs of the body. The macroscopic and  
 
microscopic appearances are described as also the chemical  
 
changes in the serum constituents (Adam and Ramadan 1974).  
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               Analysis of data of the condemnation records from  
 
Khartoum slaughterhouses by Mai Aydarous (2004) during five  
 
years periods  (1998-2002) showed that sheep liver condemnation  
 
was significantly higher in January and August while it was less  
 
frequent in September, October, November and December. Her  
 
results indicate that 35.1% and 72% of the cattle and sheep + goats  
 
livers respectively, were condemned due to non-specific causes.  
 
These could be due to the changes caused by parasitic, bacterial,  
 
viral or fungal infections or to chemical and toxic factors.  
 
 1.4 Isolation of bacteria: 
 
               Scanlon and Edwards (1990) collected condemned sheep  
 
livers from a slaughterhouse for bacteriological culture and  
 
pathological examination. 
 
                  On gross examination, 23 lesions were abscesses  
 
caused by a Fusobacterium necrophorum biovar A (3 in pure  
 
cultures and 6 in mixed cultures) and from 14 lesions biovar B (6  
 
in pure cultures and 8 in mixed cultures). 
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                  Escherichia coli was the predominant anaerobic  
 
bacterium and Clostridium perfringens was the predominant  
 
obligate anaerobe isolated from 14 lesions with mixed bacterial  
 
infections. 
 
                   Out of 117 lesions without F. necrophorum, 49 were  
 
culture positive for other organisms and 49 were negative cultures.  
 
These 117 lesions were fibrous and smaller than the 23 abscesses.  
 
A variety of gram-positive and gram-negative facultative anaerobic  
 
and obligate anaerobic bacteria were isolated from culture-positive  
 
lesions but always in low number. 
 
                     Eleven culture-negative and 18 culture-positive  
 
lesions were examined and had histological characteristics of  
 
parasite included granulomas, with numerous eosinophils and  
 
epithelioid giant cells.  
 
                     Results of the study carried by Scanlon and Edwards  
 
(1990) indicated that the histological appearance of ovine hepatic  
 
lesions caused by F. necrophorum was similar to bovine liver  
 
abscesses by the same organism. Biovar B was isolated more  
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frequently than biovar A, and often in pure culture. Most of the  
 
lesions in the condemned livers were parasite-induced granulomas.  
 
                      Elmossalami and Darweish (1978) indicated that  
 
infection of liver with Fasciola hepatica predisposed to bacterial  
 
infection. In that study 15 normal sheep livers were examined and  
 
the authors found that 66.7% were infected by various bacteria; 30  
 
livers containing Fasciola hepatica and all were infected with  
 
bacteria.  
 
                     Heart, spleen, liver, kidneys and mesenteric lymph  
 
nodes were collected from 40 sheep after emergency slaughter in  
 
Yugoslavia. Ten species of bacteria were isolated by Mrden et al.  
 
(1979); Coliforms and Escherichia coli were isolated from livers  
 
(50%), and the lowest from spleen (5%). All the bacterial species  
 
were isolated from 18.5% of sheep organs.  
                   
                  In New Zealand, sheep liver samples were tested for the  
 
presence and numbers of Campylobacter jejuni and C. coli during  
 
both spring and autumn. Over the same period, isolates were  
 
obtained from human clinical cases from the same geographical  
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area as where the food samples were purchased. Of the 272 liver  
 
samples tested, 180 (66.2%) contained Campylobacter. A total of  
 
180 C. jejuni isolates were obtained from sheep liver and another  
 
200 from human faeces. Of these, 212 isolates were randomly  
 
selected for typing, half from raw liver and half from human  
 
faeces. More than half (61.1%) of the 106 C. jejuni isolates from  
 
liver were of subtypes that were also isolated from human cases  
 
(Cornelius et al., 2004). 
  
                     In Sudan, Abusalma (1995) isolated a number of  
 
bacterial strains from different livers, identified as Micrococcus  
 
various, Staphylococcus aureus, Staphylococcus epidermidis,  
 
Streptococcus pyogenes, Streptococcus faecalis, Bacillus cereus,  
 
Bacillus subtilis, Corynebacterium ovis, Escherichia coli,  
 
Pseudomonas aeruginosa, Pasteurella haemolytica and Proteus  
 
vulgaris.  
 
                  Tables 1, 2, 3 and 4 give somewhat vision on diseases  
 
of sheep and their affections in the liver.           
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       Table 1: Viral diseases of sheep and their pathological lesions 
in the liver        
             
The disease Lesions in the liver  
Rift valley fever (RVF) Necrosis  
Contagious ecthyma  Necrosis  
Blue tongue   Not seen  
Sheep pox " 
Scrapie  " 
Pulmonary adenomatosis  " 
Ovine progressive interstitial 
pneumonia   
" 
Nairobi sheep disease  " 
 
Sorted and summarized from: Herenda et al (2000).  
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      Table 2: Bacterial diseases of sheep and their pathological 
lesions in liver  
                  
The disease  Lesions in the liver  
Botulism  Not seen 
Brucellosis  " 
Black quarter (black leg)  " 
Enterotoxaemia  " 
Infectious necrotic hepatitis 
(black disease) 
Dark brown swollen liver 
showing necrosis 
Caseous lymphadenitis  Not seen  
 
Sorted and summarized from: Herenda et al (2000).  
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       Table 3: Diseases of sheep caused by helminthes and their 
pathological features in liver  
               
The disease  Pathological features in liver  
Coenurus cerebralis   Not seen  
Echinococcosis (hydatid 
disease)  
Cysts in the liver 
Lungworms  Not seen  
Fascioliasis  Black parasite debris in the liver 
Cysticercus tenuicollis  Cysts on the liver 
Cysticercus ovis  Not seen 
Stilesia hepatica  Adult parasite in the liver  
 
Sorted and summarized from: Herenda et al (2000).  
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       Table 4: Diseases of sheep caused by protozoa and their 
pathological features in liver  
               
The disease  Pathological features in liver 
Babesiosis (piroplasmosis)  Enlarged yellow liver 
Toxoplasmosis  Necrosis  
Theileriosis (malignant ovine 
disease) 
Yellowish brown liver  
Sarcocystosis (sarcosporidiosis)  Not seen  
 
Sorted and summarized from: Herenda et al (2000).  
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Chapter 2 
 
Material and Methods 
 
2.1 Sampling: 
          
       A total of 2402 sheep livers were inspected in Nyala North  
 
Abattoir and 204 condemned liver samples were collected during the  
 
period February 2006 to February 2007. The condemned samples were  
 
collected into plastic bags, described and labeled in place. They were then  
 
transported to the Nyala Veterinary Researches Laboratory. The samples  
 
were examined immediately for parasitic causes. Then after, they were  
 
stored in refrigerator for later bacteriologic examinations that were made  
 
according to methods described below.        
 
2.2 Macroscopic examination techniques:                   
 
       These were done according to Herenda et al (2000) and Alkan (2002)  
 
mainly to identify the parasitic causes of liver condemnation. This  
 
included description of the hepatic lesions due to parasitic infestations; the  
 
morphology of the isolated parasites (shape, size and consistence) as well  
 
as differential diagnosis techniques. 
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2.3 Culture Media: 
 
2.3.1 Blood agar: (Oxoid) 
 
 Forty grams of blood agar base were suspended in one liter of  
 
distilled water (DW), then boiled to dissolve completely , mixed and  
 
sterilized by autoclaving at 121°C for 15 minutes. After cooling to 45 –  
 
55°C the defibrinated sterile sheep blood was aseptically added as 7%  
 
concentration, the media was then poured onto sterile plates in 15ml  
 
aliquots.  
 
2.3.2 Edwards Medium (modified) :( Oxoid)  
 
         It consist of 10 grams of lab-lemco' powder, 10 grams of  
 
peptone, one gram of aesculin, 5 grams of sodium chloride, 0.0013 of  
 
crystal violet, 0.33 of thallous sulphate and 15 grams of agar No. 3. 41  
 
grams were suspended in one litre of DW, brought to the boil to dissolve  
 
completely and sterilized by autoclaving at 115°C for 20 minutes. After  
 
cooling to 50°C 5 to 7% sterile sheep blood was added and mixed well  
 
then poured in plates.                                   
 
2.3.3 Hugh and Leifson's medium: (Cowan and Steel, 1993) 
             
          2 grams of peptone, 5 grams of NaCl, 0.3 grams of K2HPO4, and 3  
 
grams of agar dissolved in one liter of DW. Adjusted pH 7.1, filtered and  
 
Material and Methods  
 32
 
15 ml of bromthymol blue (0.2% aq. Soln) were added. Sterilized at 115°C  
 
for 20 min. a sterile solution of the appropriate carbohydrate was added  
 
aseptically to give a final concentration of 1%. Mixed and distributed  
 
aseptically in 10 ml volumes into sterile tubes.  
 
2.3.4 MacConkey agar: (Difco) 
 
 The constituents of this compromise 20 grams peptone, 10 grams  
 
lactose, 5 grams bile salt, 5 grams sodium chloride and 0.075 grams  
 
neutral red. Fifty two of this sodium was suspended in one liter of DW,  
 
boiled to dissolve, then the pH was adjusted to 7.4 and the medium was  
 
sterilized by autoclaving at 121°C for 15 minutes and onto sterile Petri  
 
dishes.  
 
2.3.5 Nutrient agar: (Oxoid) 
 
           One gram of lab-lemco' powder, 2 gram of yeast extract, 5 gram 
 
of peptone, 5 gram of sodium chloride and 15 gram of agar No. 3 were  
 
added to one litre of DW and brought to the boil to dissolve completely  
 
then sterilized by autoclaving at 121°C for 15 minutes.     
 
2.3.6 Nutrient broth: (Oxoid) 
 
 Thirteen grams of nutrient broth were added to one liter of  
 
DW and shack well to dissolve, then distributed in 5 ml each into test  
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tubes and sterilized by autoclaving at 121°C for 15 minutes.   
 
2.3.7 Motility medium: (Cruick, et al., 1975) 
 
 The medium consists of 10 grams peptone, 3 grams meat extract, 5  
 
grams sodium chloride, 4 grams agar and 80 grams gelatin. The gelatin  
 
was soaked in one liter of DW for 30 minutes and then the other  
 
ingredients were added, boiled to dissolve and sterilized at 10 Ib/inch for  
 
20 minutes. The Cragie tube technique, using semi solid-medium was used  
 
to determine the motility.  
 
2.3.8 Urea agar base (Oxoid): 
 
 The medium consists of one gram peptone, one gram dextrose, 5  
 
grams NaCl, 1.2 grams disodium phosphate, 0.8 grams potassium  
 
dihydrogen, 0.012 grams phenol red and 15 grams agar. Three grams of  
 
the medium was dissolved in 95 ml of distilled water, boiled to dissolve  
 
completely, autoclaving at 115°C for 20 minutes. Then after cooling to  
 
50°C five ml f sterile 40% urea solution was added. The medium poured  
 
into sterile McCartney bottles and allowed to stand in slope position. 
 
2.3.9 Nitrate broth: (Cowan & Steel, 1993) 
 
 Nitrate broth was prepared according to one grams of potassium  
 
nitrate was dissolved in a liter of nutrient broth distributed into test tubes,  
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sterilized at 115°C for 20 minutes. 
 
2.3.10 Peptone water sugars: (Cown & Steel, 1993)  
 
             10 grams sugar was added to mixture of 900 ml peptone, 10 ml  
 
Andrade's indicator and 90 ml DW, mixed thoroughly, then distributed in  
 
portions of two ml in sterile test tube with an inverted Durham tube, were  
 
then sterilized by autoclaving at 10 Ib pressure for 10 minutes. 
 
2.4 Reagents: (Cown & Steel, 1993) 
 
2.4.1 Hydrogen peroxide reagent: 
 
 This reagent was obtained from agropharm LMT (Buckingham) as  
 
3% aqueous solution (10 volume) for the catalase test. 
 
2.4.2 Oxidase test reagent: 
 
 The reagent was prepared by British drug house (BDH), London. It  
 
consists of tetramethyle-phenyle oligoamine dihyrochloride. 
 
2.4.3 Nitrate test reagent: 
 
 Sulphanilic acid 0.8% was dissolved by gentle heating in 5 N-acetic  
 
acid (solution A), Dimethyle-alfa naphthyleamine (0.6%) was also and  
 
dissolved by heating in 5N-acetic acid as (solution B). 
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2.4.4 Kovac's indole reagent:  
 
          Five grams of 4-dimethylaminobenzaldehyde were dissolved in 75  
 
ml of amyl alcohol by gentle warming in a water bath (about 50-55 °C)  
 
and 25 ml of concentrated hydrochloric acid was added after cooling, then  
 
stored in clean brown bottles at 4°C protected from light. 
 
2.5 Sterilization: 
 
2.5.1 Sterilization by moist heat: 
           
            Media in bottles and test tubes and the discarded culture were  
 
sterilized in the autoclave at 15 lb and 121 °C for 15 minutes. 
 
2.5.2 Sterilization by hot air oven: 
 
           Petri-dishes, graduated pipettes, flasks, test tubes and bottles were  
 
sterilized in the hot oven at 160°C for one hour. 
 
2.5.3 Sterilization by flaming: 
 
          Scissors, spatula, scalpels and forceps were sterilized by flaming  
 
after dipping in spirit. The wire loops were heated to redness with direct  
 
flaming. 
 
2.5.4 Sterilization by filtration:  
 
          This made by using Sietz filter pore-size 40%. Urea solution,  
 
carbohydrate solutions and serum were sterilized by this method.  
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2.6 Culturing, identification and preservation: 
 
2.6.1 Primary culture on solid medium: 
 
            Surfaces of the samples were sterilized by the red hot spatula and  
 
incised by sterile scalpel. Using sterile loop the exudates or the pus were  
 
inoculated into blood agar. Cultures in plates were then incubated micro  
 
aerobically at 37°C for 24 hours.  
 
2.6.2 Sub-culture from the primary culture:  
  
           The inoculated plates were examined macroscopically after 24  
 
hours incubation for different types of colonies. The colonies were  
 
differentiated according to the size, form, surface, margin elevation,  
 
transparency, consistency and colour. Different colonies were selected and  
 
transferred to a new blood agar plate and incubated at 37°C for 24 hours.  
 
The pure cultures were obtained and were identified macroscopically by  
 
the presence of identical discrete colonies along the streak line and it's  
 
purify was confirmed microscopically by Gram's staining reaction. 
 
2.6.3 Preservation of pure cultures: 
 
            Blood agar or nutrient agar slant were inoculated with pure culture  
 
and incubated at 37°C for 24 hours and stored in the refrigerator for further  
 
investigations. 
 
Material and Methods  
 37
 
2.7 Staining methods: 
 
2.7.1 Preparation of smear: 
  
             A drop of normal saline placed on clear slide with sterile loop,  
 
then a single colony picked up from the primary cultures and emulsified in  
 
normal saline gently. The spreaded film allowed drying by air, fixed by  
 
passing three times over the flame. 
 
2.7.2 Modified Gram Stain: (Seif eldin and Alzarook, 1996)   
 
         The film placed on the staining rack and flooded with crystal violate  
 
for one minute. The stain was then washed off with tap water and Logul's  
 
solution was added. The stain was then decolorized with ethyl alcohol for  
 
tow seconds. The counter stain (diluted carbolfucin) was added after water  
 
washing for one minute. Finally the film was washed, dried and examined  
 
under oil immersion lens. 
 
2.7.3 Identification of isolates: 
 
             The thin smear stained by Gram method and examined under the  
 
oil immersion lens under the microscope. Gram-positive organisms appear  
 
purple in colour and Gram-negative organisms appear red in colour. 
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2.7.3.1 Biochemical Tests: (Cown & Steel, 1993) 
 
2.7.3.1.1 Catalase Test: 
 
 A drop of 3% aqueous solution hydrogen peroxide was placed on  
 
clean microscopic slide and colony of tested culture grown on nutrient  
 
agar was placed on the drop. Production of gas bubbles on the contact  
 
surfaces of culture material with the reagent indicates a positive reaction. 
 
2.7.3.1.2 Oxidase Test:  
 
 Strips of the filter papers were soaked in 1% solution of oxidase test  
 
reagent. The strips was placed on a clean Petri dish and fresh tested colony  
 
of nutrient agar was placed using sterile glass rod, rubbered on the filter  
 
paper. A pink dark color that developed within 5-10 seconds was  
 
considered as a positive reaction. 
 
2.7.3.1.3 Coagulase Test: 
 
2.7.3.1.3.1 Slide coagulase test: 
 
 To detect clumping factor (coagulase factor) a drop of physiological  
 
saline (NS) was placed on each of slide. A small amount of culture was  
 
emulsified in each drop to make a thick suspension. A drop of undiluted  
 
rabbit plasma was added to one of the suspension and mixed gently.  
 
Clumping of the organism within 10 seconds was considered as a positive  
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reaction (in contrast to the control drop).  
 
2.7.3.1.3.2 Tube coagulase test:  
 
 To detect coagulase, fresh rabbit or human plasma was diluted as one  
 
ml in 9 ml NS. Half ml of the diluents taken in test tube and 0.5 ml of  
 
nutrient broth culture (48 hours) was added with gentle mixing. The tubes  
 
were incubated at 37°C and examined for clotting after one hour.  
 
Coagulation of the plasma occurred. If no clotting occurred then the tubes  
 
have to be examined at 30 minutes intervals for up to 16 hours. Positive  
 
and negative controls were routinely incubated with the test.  
 
2.7.3.1.4 Nitrate reduction test: 
 
 This is to test the ability of organisms to reduce nitrate to nitrite. The  
 
organism was inoculated and incubated at 37°C for 2 days. One ml of  
 
solution A was added to the culture followed by one ml of solution B.,  
 
development of red color indicate the positive reaction. If the test was  
 
negative the medium was checked by adding Zinc dust to prove the  
 
presence of residual nitrate or not. In this instance, a red color means the  
 
nitrate in the medium was reduced by zinc but not by organism. The  
 
unchanged color means the nitrate in the original medium was completely  
 
reduced to nitrite which was further broken by the organism.  
  
Material and Methods  
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2.7.3.1.5 Urease activity test: 
  
            This reaction shown by alkaline production of ammonia from urea  
 
solution. The organism inoculated in urea agar base slope, incubated at  
 
 37°C for two days. A pink color indicates a positive reaction.  
 
 2.7.3.1.6 Indole test:  
             
            Nutrient broth was inoculated and incubated for 48 h. 0.5 ml  
 
Kovacs' reagent added for indole, shaked well and examined after about  
 
one minutes. A red colour in the reagent layer indicated indole. 
 
2.7.3.1.7 Sugar fermentation test: 
 
 The peptone water sugar culture were incubated at 37°C and  
 
examined for up to a few days. Acid production was indicated by  
 
appearance of reddish color, whereas gas production was indicated by  
 
development of empty spaces in the top of Durham's tubes.  
 
2.7.3.1.8 Oxidation fermentation test (O/F): 
 
  Two test tubes of Hugh and Leifsons medium were incubate with  
 
the test culture. One tube was covered with layers of sterile soft paraffin  
 
oil to a depth of about 1-2 cm and incubated at 37°C for up to 14 days.  
 
Oxidative organism showed acid production in the open tube only, while,  
 
fermentation organisms showed acid in both test tubes.  
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Chapter 3  
 
Results 
 
3.1 Gross pathology of condemned livers:    
            
          Gross pathological lesions were observed in 192 (94%)  
 
out of condemned livers. The frequency distribution of these  
 
lesions is summarized in table 5. Necrosis was the predominant  
 
lesion while cirrhosis was of minimal occurrence.   
            
3.2. Parasitic infestation:  
           
          Twelve livers (6%) were condemned due parasitic  
 
infestation. These comprised liver fluke, hydatidosis and  
 
cysticercosis.     
 
3.2.1. Fasciola gigantica: 
  
Fasciola gigantica worms were recorded from two  
 
condemned livers. These mature flukes caused damages of liver     
   
parenchyma and marked thickening of the bile ducts, and were  
 
encapsulated in the liver parenchyma. The 2 conditions reported 
 
16.7% of the parasitic infestations and 0.98% of the condemned  
 
livers.  
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Table 5: Frequency of hepato-pathological lesions recorded in 
Nyala North Abattoir during the period Feb 2006 – Feb 2007   
 
Pathological lesion           Number                 % 
Necrosis             155              80.7 
Abscesses             19              10.0 
Congestion             10                5.2 
Fatty changes               6                3.1 
Cirrhosis               2                1.0 
Total             192            100.0 
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3.2.2 Hydatid cysts:   
 
         Hydatid cysts were recorded in 4 livers representing            
 
 33.3% of the parasitic infestations and 2% of condemned livers.  
 
The cysts were different in sizes and shapes and contained a  
 
clear fluid, grew into liver parenchyma and earned  pressure  
 
atrophy in the surrounding tissue.  
  
3.2.3 Cysticercus tenuicollis: 
 
         The larval stage cysticercus tenuicollis was identified in  
 
six condemned livers. They represent 50% of parasitic samples  
 
and 2.9% of the condemned livers. They were of different  
 
diameters line thin-walled fluid filled sacs. Fig.1 shows the  
 
subserosal location of the cyst on the surface of the liver.      
  
and cats, were of different diameters thin-walled fluid filled.  
 
They were 6 and found subserosal and on the surfaces of the  
 
liver. They represent 50% of parasitic samples and 2.9% of the 
 
condemned.  
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Figure 1: a photograph of Cysticercus tenuicollis in sheep liver              
  
3.3 Bacterial isolation:   
 
          Number of 192 condemned livers 18 of which showed no  
 
growth in blood agar incubated aerobically at 37°C and 174  
 
yielded191 isolates of which 184 were Gram-positive bacteria  
 
and 7 were Gram-negative bacteria. Of Gram-positive bacteria,  
 
164 isolates were Gram- positive cocci, which include  
 
Staphylococci 160 and Streptococci 4. Gram-positive bacilli  
 
were 20 and they were Corynebacteria. Seven Gram-negative  
 
rods isolated include, Enterobacteria 3, Pastuarella 2 and non-  
 
identified Gram- negative bacteria 2. These were demonstrated  
 
in and tables (6) and (7).  
  
 
Results 
 45
 
3.3.1 Gram-positive bacteria: 
  
3.3.1.1 Staphylococcus spp: 
 
          This organism was isolated from different pathological  
 
lesions. It represented 83.8% of the isolates and 87% of Gram- 
 
positive bacteria, the morphology of the organism showed  
 
Gram-positive cocci; developed in groups or grape-like clusters.  
 
In blood agar incubated aerobically at 37°C the organism  
 
produced white, yellow or grey colonies and it was haemolytic.  
 
The biochemical properties were shown in table (8). Staph. spp   
 
identified as 100% coagulase positive and it was S. aureus.  
  
 
 
   Figure 2: photograph of diffused necrosis in condemned sheep liver
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              Table 6: Distribution of bacterial genera among different pathological conditions of sheep liver 
 
  
 
                                           Pathological conditions Bacterial genera Number 
of 
isolates 
155 Necrotic 
livers   
19 Abscessed 
livers  
6 Fatty livers 2 Cirrhosed 
livers 
10 Congested 
livers 
Staphylococcus 160 155 (96.9%) 5 (3.1%) No isolates  No isolates No isolates 
Streptococcus 4 3 (75%) 1 (25%) - - - 
Corynebacterium 20 2 (10%)  18 (90%) - - - 
Enterobacteria 5 4 (80%) 1 (20%) - - - 
Pasteurella 2 -  2(100%) - - - 
 191 164 (85.9%) 27 (14.1%) - - - 
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                    Table 7: Distribution of bacterial spp among different pathological conditions of sheep liver 
 
  
 
                                           Pathological conditions Bacterial spp   Number of 
spp. 
identified 
Necrotic foci  Abscesses  Fatty 
changes 
Liver 
cirrhosis 
Dark 
congestion 
Staphylococcus 
aureus 
160 155 (96.9%) 5 (3.1%) No isolates No isolates No isolates 
Streptococcus 
pyogenes 
1 - 1 (100%) - - - 
Streptococcus 
pneumoniae 
3 3 (100%) - - - - 
Corynebacterium 
pseudotuberculosis 
20 2 (10%) 18 (90%) - - - 
Proteus mirabilis 2 2 (100%) - - - - 
Salmonella 
choleraesuis  
1  1 (100%) - - - 
Pasteurella 
haemolytica 
2 - 2 (100%) - - - 
Non-identified g-ve 2 2 (100%) - - - - 
 191 164 (85.9%) 27 (14.1%) - - - 
Results 
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3.3.1.2 Streptococcus spp:  
 
           This organism was isolated from pyogenic infectious  
 
consolidations of the liver. It represented 2.1% of isolates and  
 
2.2% of Gram-positive bacteria, morphologically the organism  
 
is Gram- positive cocci arranged in chains; in blood agar  
 
incubated aerobically at 37°C it produced small pale haemolytic  
 
colonies (tinny- dew drop like colonies), the biochemical tests  
 
were shown in table (8). The isolated Streptococcus spp  
 
identified as 25% β-haemolytic and 75% α-haemolytic. The  
 
Streptococcus spp identified were S. pyogenes and                      
 
S. pneumoniae.   
 
3.3.1.3 Corynebacterium spp:  
  
          This organism represented 10.5% of isolates and 10.9% of  
 
Gram-positive bacteria; morphologically the organism was  
 
Gram- positive rods with characteristic palisade arrangement. In  
 
blood agar incubated aerobically the colonies were small, white,  
 
dry shown partial zone of haemolysis, the biochemical  
 
properties were shown in table (8). The organism was identified
Results 
 49
 
 
 
                               Table 8: The biochemical properties of Gram-positive isolated bacteria  
 
  
                               
Tests  Staphylococcus  Streptococcus  Corynebacterium  
Growth in air  + ve +  ve + ve 
Motility  - ve - ve - ve 
Oxidase  - ve - ve - ve 
Catalase  + ve - ve + ve  
Coagulase  + ve - ve  
Urease  + ve  + ve 
Acid from glucose  + ve  + ve - ve  
O/F  F F F  
 
                  F = Fermenter 
 
Results 
 50
as Corynebacterium pseudotuberculosis isolated from liver  
 
abscess and necrotic foci. 
 
 
 
        Figure 3: a photograph of massive abscesses in condemned liver  
 
3.3.2 Gram-negative bacteria:  
 
3.3.2.1 Pasteurella spp:  
            
           This organism was a Gram-negative small rods non  
 
motile morphologically; in blood agar incubated aerobically at  
 
37°C it produced round mucoid colonies blackened the blood  
 
agar in the old cultures. It represented 1% of the isolates and  
 
28.6% of the Gram- negative bacteria. The biochemical tests of  
 
P. haemolytica were shown in table (9) 
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3.3.2.2 Proteus spp: 
 
               One of Enterobacteria that represented 1% of isolates  
 
and 28.6% of Gram-negative bacteria. This motile rods  
 
produced large grey colonies on blood agar incubated  
 
aerobically at 37°C. This organism is non lactose fermenter. The  
 
biochemical tests of proteus mirabilis were shown in table (9). 
  
3.3.2.3 Salmonella spp: 
 
               It is motile rods non lactose fermenter Enterobacteria,  
 
producing medium shiny colonies on blood agar incubated at  
 
37°C. It represented 0.5% of the isolates and 14.3% of the  
 
Gram-negative bacteria. The biochemical tests of salmonella  
 
choleraesuis were shown in table (9). 
  
 
  
             Figure 4: a photograph of congested sheep liver 
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                                        Table 9: The biochemical properties of Gram-negative isolated bacteria 
 
  
                                             
Tests  Proteus spp Salmonella  spp Pasteurella  haemolytica 
Growth in air + ve  + ve + ve  
Motility  + ve + ve - ve 
Oxidase - ve - ve  + ve 
Catalase + ve + ve + ve 
Urease + ve - ve - ve 
Indole  - ve - ve - ve  
Acid from: glucose  + ve + ve + ve 
           arabinose - ve - ve - ve 
           lactose - ve - ve - ve 
           maltose - ve + ve + ve 
           mannitol - ve + ve + ve 
           salicin - ve - ve + ve 
           sorbitol   + ve 
           sucrose + ve - ve + ve 
           xylose  + ve + ve - ve  
O/F  F F F 
 
                               F = Fermenter
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Chapter 4 
 
Discussion 
 
 
            This study reveals the prevailing causes of sheep liver  
 
condemnations in Nyala North Abattoir. The results indicated  
 
that 8.5% of the slaughtered sheep livers were condemned due  
 
to various causes. Cysticercus tenuicollis was the main parasitic  
 
cause of the liver condemnations, while fascioliasis was of less  
 
frequency, representing only 1% of liver condemnations which  
 
indicate less economical importance.  
 
            The parasitic causes revealed in the present work  
 
reported to have less importance in the direct human health  
 
hazards as they were not meat transmissible, but they have  
 
marked effects in public hygiene where improper cleaning   
 
programs are practiced in slaughter houses.       
  
           The most important result in this study was the report of  
 
hepatic necrosis in causing high rate of condemnation (76%) of  
 
sheep livers.  Staphylococcus aureus was isolated as the main  
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causative agent represented 84% of the isolates. This result  
 
disagreed with most of the old reported findings. For example   
 
Gracey (1986) found that bacterial necrosis was caused by  
 
infection with fusibacterium necrophorum. Runnels et al (1968)  
 
registrated that coagulative necrosis observed in hepatic infracts  
 
caused by clostridium hemolyticum in animals suffering black  
 
disease. 
 
           This study failed to recognize the sources of infection and  
 
the pathogenesis of this condition. 
 
            Another bacterial caused condition was liver abscesses  
 
which responsible for 9% of liver condemnations.  
 
Corynebacterium pseudotuberclosis was the main isolate and  
 
others like pastuerella spp and salmonella spp were detected.  
 
This was going to agree with that told by Kelly (1993) who said:  
 
although fusibacterium necrophorum is the most causative agent  
 
of liver abscesses, organisms such as Corynebacterium  
 
pyogenes produce large abscesses and organisms of pastuerella  
 
and salmonella types produce focal abscesses. No seasonal  
 
variations were seen in the occurrence of liver abscesses in the  
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present work that is agreeing with the results of Obeid (1994) in  
 
Sudan, reporting that there was no distinct variation in seasonal  
 
occurrence of liver abscesses in Khartoum State. 
 
           Liver cirrhosis which is one of the non-specific causes of  
 
sheep liver condemnations was thought to be caused by fasciola  
 
infections as the old reports told. No specific findings were  
 
discovered to confirm that opinion about the fibrotic cause.  
 
           Other two non-specific causes of sheep liver  
 
condemnations were fatty changes and liver congestions. They  
 
showed no seasonal variations in their occurrence and yielded 
 
no isolates in the laboratory investigations.  
 
           Non-specific causes of liver condemnations in this study  
 
went confirming those results gained by Mai Aydarous (2004)  
 
who reported that 72% of sheep + goat livers were condemned  
 
in Khartoum State due to non-specific causes, with differences  
 
in the number of condemned liver detected between the two  
 
studies. 
  
          The work in this study discovered many pores in meat  
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hygiene official managements in the studied area. One was the  
 
improper records of slaughter houses, that - if they found-  
 
missing scientific terming and categorizing. Misunderstanding  
 
of the importance of those records leads to the loss of essential  
 
information needed in epidemiological studies and researches to  
 
improve the economical value of the animal herd in this area.  
 
Others were the insufficient sanitizing programs that have been  
 
used in slaughter houses and bad treatment and destroying of the  
 
abattoirs wastes and offals.  
 
 
 
Conclusions:    
 
- The percentage of sheep liver condemnations in Nyala  
 
     North Abattoir (8.5%) was in the acceptable limits. 
 
- The most frequent cause of liver condemnations in  
 
Nyala was hepatic necrosis (76%), which caused by 
 
    staphylococcus aureus as the main isolate (84%). 
 
- No isolates were gained from congested livers, fatty  
 
Livers and liver cirrhosis which were being of non-  
     
    specific caused conditions. 
 57
 
- Fascioliasis has less economical importance in sheep  
 
herds in Nyala reporting rare incidences in dry  
 
seasons. 
 
 
Recommendations:  
 
- Further studies on the rule of staphylococcus spp in the              
 
     incidences of liver necrosis causing high rates of sheep          
 
     liver condemnation should be done. 
 
- Insurance of public health control in slaughter houses  
 
has an important rule in confirming operations of meat  
 
     inspection and meat safety. 
 
- Importance of proper slaughter houses records in  
 
researches and epidemiological studies necessitate the  
 
    improvement of meat inspectors and official staffs               
 
    reporting skills.  
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